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Figure S1. X-ray structure of [tricarbonyl(K6-benzo-15-crown-5)-chromium(0)˹Na+ C1O4–]2  
[(1˹Na+) C1O4–]2. 
 
Bond precision: C-C = 0.0068 A  
Wavelength=0.71073 
Cell:    a=27.959(7)           b=10.367(3)             c=16.660(4) 
            alpha=90                beta=117.712(19)    gamma=90 
Temperature:   293 K 
Volume                 4275(2)                     
Space group          C 2/c          
Hall group            -C 2yc                      
Moiety formula     C34 H40 Cl2 Cr2 Na2 O24 
Sum formula         C34 H40 Cl2 Cr2 Na2 O24  
Mr                        1053.54  
Dx,g cm-3             1.637  
Z                           4  
Mu (mm-1)           0.743  
F000                     2160.0  
F000'                    2165.24 
h,k,lmax                33,12,19 
Nref                      3638 
Tmin,Tmax           0.658, 0.824 0.781, 0.878 
Tmin'                       0.639 
Correction method= PSI-SCAN 
Data completeness= 0.960               Theta(max)= 25.060 
R(reflections)= 0.0464( 2627)          wR2(reflections)= 0.1111( 3638) 
S = 1.013                                           Npar= 306 
 
Figure S2. Linear regression lines determined for the plots of Qsym and Qasym of tricarbonyl(K6-
benzo-15-crown-5)-chromium(0) (1) against [Na+] at low (1-20 mM) sodium ion concentrations 
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Table S1. Data from FTIR spectra of complexes 1 (lines 1-10), 2 (lines 11-19) and 3 (lines 20-28).  
 [Tricarbonyl(K6-benzo-15-crown-5)chromium(0)]˹M+    [(1)˹M+] 
  QM(max)[a]  QM(max)[a] í Q0(max)[b] Width[c] 
  (cm–1) (cm–1) (cm–1) 
  Qsym Qasym[e] 'Qsym 'Qasym[e] sym asym[e] 
1 - [b] 1962.0 [g] 1882.2 [h] - - 10.1 [i] 23.4 [j] 
2 NH4+ 1963.0 1883.7 +1.0 [i] +1.5 [j] 10.7 27.0 
3 Li+ 1962.2  1882.5  +0.2  +0.3  11.2 25.5 
4 Na+ 1966.5  1887.3  +4.5  +5.1  11.2  29.3 
5 K+ 1964.3  1884.3  +2.3  +2.1  10.5  31.9  
6 Rb+ 1964.3  1883.7  +2.3  +1.5  10.5  32.7 
7 Cs+ 1964.0  1883.2  +2.0  +1.0  10.7  32.2  
8 Mg2+ 1961.6  1881.3  í0.4  í0.9  10.5  24.6  
9 Ba2+ 1968.1  1887.2  +6.1  +5.0  13.2  40.2  
10 Ba2+[f] 1968.9      
 [Tricarbonyl(K6-1-pheny1-aza-15-crown-5)chromium(0)]˹M+    [(2)˹M+] 
  QM(max)[a]  QM(max)[a] í Q0(max)[b] Width[c] 
  (cm–1) (cm–1) (cm–1) 
  Qsym Qasym[e] 'Qsym 'Qasym[e] sym asym[e] 
11 - [b] 1954.6 [g] 1872.2 [h] - - 9.6 [i] 22.1 [j] 
12 NH4+ 1954.5  1872.7  í0.1 [i] +0.5 [j] 10.3  21.1  
13 Li+ 1954.4 1871.8  í0.2  í0.4  9.8  22.5  
14 Na+ 1954.7 1872.3  +0.1  +0.1  10.1  22.7  
15 K+ 1954.6 1872.4  0.0  +0.2  9.6  22.1  
16 Rb+ 1955.5  1873.2  +0.9  +1.0  10.8  23.5  
17 Cs+ 1955.2  1874.0  +0.6 +1.8  10.2  20.4  
18 Mg2+ 1954.2  1870.6  í0.4  í1.6 9.7  24.2  
19 Ba2+ 1954.4  1871.4  í0.2  í0.8  9.8  23.0  
 [Tricarbonyl(K6-2-phenyl-15-crown-5)chromium(0)]˹M+    [(3)˹M+] 
  QM(max)[a]  QM(max)[a] í Q0(max)[b] Width[c] 
  (cm–1) (cm–1) (cm–1) 
  Qsym Qasym[e] 'Qsym 'Qasym[e] sym asym[e] 
20 - [b] 1967.8 [g] 1891.8 [h] - - 10.8 [i] 22.3 [j] 
21 NH4+ 1969.7  1894.4  +1.9 [i] +2.6 [j] 11.1  24.2  
22 Li+ 1969.0  1893.0  +1.2  +1.2  11.6  24.3  
23 Na+ 1970.3  1894.5  +2.5  +2.7  10.7  25.4  
24 K+ 1969.9  1893.9  +2.1  +2.1  11.4  24.8  
25 Rb+ 1969.2  1893.2  +1.4  +1.4  10.6  24.9  
26 Cs+ 1969.3  1893.3  +1.5  +1.5  10.9  24.4  
27 Mg2+ 1967.5  1891.0  í0.3  í0.8  11.1  23.6  
28 Ba2+ 1971.5  1895.8  +3.7  +4.0  10.7  27.0  
[a] frequencies of Cr(CO)3 vibrational stretching modes in methanol by FTIR; [b] measured for the empty crown without M+ present; [c] width at half height; 
[d] calculated from the diagonal separation on the Bellamy plot (Figure 5) as defined in ref. 12; [e] data determined from two unresolved vibrational modes 
from the mid-point between the positions on either side of the band at the points where the absorbance was half that at the band maximum; [f] vibrational 
frequency identified using the curve-fitting programme PCCAP; [g] ± 0.15; [h] ± 0.12; [i] ± 0.21; [j] ± 0.16. 
 
Table S2. Shifts ('Q) in the position of Q(CO) bands. 
Shifts ('Q) in the position of Q(CO) bands of [tricarbonyl(K6-benzo-15-crown-5)chromium(0)]˹M+ 
(1˹M+) as a 2 mM solution in methanol, calculated by subtracting the peak position recorded with 200 
mM salt present from that recorded in pure methanol. 
M+ IR mode X–       /   'Q   
 AcO– Br–/ I–[b] SCN– C1O4– BPh4– 
 
QM(max)[a] í  
Q0(max)[c] (cm–1) (cm–1) (cm–1) (cm–1) (cm–1) 
Li+ 'Qsym - +0.2
 [d] - +0.2 [d] +0.4 [d] 
Li+ 'Qasym[e] - +0.2
 [f] - +0.3 [f] +0.4 [f] 
Na+ 'Qsym +4.6
 [d] +4.6 [d] +4.5 [d] +4.5 [d] +3.2 [d] 
Na+ 'Qasym[e] +5.5
 [f] +5.4 [f] +5.3 [f] +5.1 [f] +3.9 [f] 
K+ 'Qsym +2.6
 [d] +2.3 [d] +2.4 [d] - - 
K+ 'Qasym[e] +2.4
 [f] +2.1 [f] +2.0 [f] - - 
[a] frequencies of Cr(CO)3 vibrational stretching modes in methanol by FTIR; [b] LiBr, NaBr, KI; [c] measured for the empty crown 
without M+ present; [d] ± 0.21; [e] data determined from two unresolved vibrational modes; [f] ± 0.16. 
 
Band widths at half height of Q(CO) bands of [tricarbonyl(K6-benzo-15-crown-5)chromium(0)]˹M+ 
(1˹M+) as a 2 mM solution in methanol, calculated by subtracting the peak position recorded with 200 
mM salt present from that recorded in pure methanol. 
M+ IR mode X–       /   band width at half height 
 AcO– Br–/ I–[a] SCN– C1O4– BPh4– 
 
 
(cm–1) (cm–1) (cm–1) (cm–1) (cm–1) 
Li+ Qsym[b] - 10.7
 [c] - 11.2 [c] 13.1 [c] 
Li+ Qasym[d] - 24.2
 [e] - 25.5 [e] 28.9 [e] 
Na+ Qsym[b] 11.1
 [c] 11.0 [c] 11.2 [c] 11.2 [c] 11.8 [c] 
Na+ Qasym[d] 28.3
 [e] 28.4 [e] 29.2 [e] 29.2 [e] 29.9 [e] 
K+ Qsym[b] 10.5
 [c] 10.5 [c] 10.6 [c] - - 
K+ Qasym[d] 31.2
 [e] 31.9 [e] 32.5 [e] - - 
[a] LiBr, NaBr, KI; [b] from the positions on either side of the band at the points where the absorbance was half that at the band maximum; 
[c] ± 0.21; [d] data determined from two unresolved vibrational modes; [e] ± 0.16. 
 
Shifts ('Q) in the position of Q(CO) bands of [tricarbonyl(K6-2-phenyl-15-crown-5)chromium(0)]˹M+ 
(3˹M+) as a 2 mM solution in methanol, calculated by subtracting the peak position recorded with 200 
mM salt present from that recorded in pure methanol.  
M+ IR mode X–       /   'Q   
 AcO– Br–/ I–[b] SCN– C1O4– BPh4– 
 
QM(max)[a] í  
Q0(max)[c] (cm–1) (cm–1) (cm–1) (cm–1) (cm–1) 
Li+ 'Qsym  +0.7
 [d]  +1.3 [d] +0.5 [d] 
Li+ 'Qasym[e]  +0.8
 [f]  +0.7 [f] +0.4 [f] 
Na+ 'Qsym +3.2
 [d] +3.1 [d] +2.9 [d] +2.8 [d] +1.2 [d] 
Na+ 'Qasym[e] +3.5
 [f] +3.8 [f] +3.0 [f] +2.9 [f] +1.3 [f] 
K+ 'Qsym +2.4
 [d] +2.0 [d] +2.0 [d]   
K+ 'Qasym[e] +3.0
 [f] +2.2 [f] +1.2 [f]   
[a] frequencies of Cr(CO)3 vibrational stretching modes in methanol by FTIR; [b] LiBr, NaBr, KI; [c] measured for the empty crown 
without M+ present; [d] ± 0.21; [e] data determined from two unresolved vibrational modes; [f] ± 0.16. 
 
Band widths at half height of Q(CO) bands of [tricarbonyl(K6-2-phenyl-15-crown-5)chromium(0)]˹M+ 
(3˹M+) as a 2 mM solution in methanol, calculated by subtracting the peak position recorded with 200 
mM salt present from that recorded in pure methanol. 
M+ IR mode X–       /   band width at half height 
 AcO– Br–/ I–[a] SCN– C1O4– BPh4– 
 
 
(cm–1) (cm–1) (cm–1) (cm–1) (cm–1) 
Li+ Qsym[b]  11.7
 [c]  12.5 [c] 12.5 [c] 
Li+ Qasym[d]  23.6
 [e]  24.4 [e] 25.9 [e] 
Na+ Qsym[b] 10.9
 [c] 10.8 [c] 10.9 [c] 11.0 [c] 12.2 [c] 
Na+ Qasym[d] 25.3
 [e] 25.1 [e] 25.1 [e] 25.1 [e] 23.3 [e] 
K+ Qsym[b] 10.7
 [c] 10.7 [c] 10.9 [c]   
K+ Qasym[d] 23.6
 [e] 24.4 [e] 23.3 [e]   
[a] LiBr, NaBr, KI; [b] from the positions on either side of the band at the points where the absorbance was half that at the band maximum; 
[c] ± 0.21; [d] data determined from two unresolved vibrational modes; [d]± 0.16. 
 
Shifts ('Q) in the position of Q(CO) bands of [tricarbonyl(K6-1,2-dimethoxybenzene)chromium(0)]˹M+ 
(4˹M+) as a 2 mM solution in methanol, calculated by subtracting of complex 4 as a 2 mM solution in 
methanol, calculated by subtracting the peak position recorded with 200 mM salt present from that 
recorded in pure methanol. 
M+ IR mode X–       /   'Q   
 AcO– Br–/ I–[a] SCN– C1O4– BPh4– 
 
QM(max)[a] í  
Q0(max)[c] (cm–1) (cm–1) (cm–1) (cm–1) (cm–1) 
Li+ 'Qsym  +0.2
 [d]  +0.2 [d] +0.4 [d] 
Li+ 'Qasym[e]  +0.2
 [f]  +0.3 [f] +0.4 [f] 
Na+ 'Qsym +4.6
 [d] +4.6 [d] +4.5 [d] +4.5 [d] +3.2 [d] 
Na+ 'Qasym[e] +5.5
 [f] +5.4 [f] +5.4 [f] +5.1 [f] +3.9 [f] 
K+ 'Qsym +2.6
 [d] +2.3 [d] +2.4 [d]   
K+ 'Qasym[e] +2.4
 [f] +2.1 [f] +2.0 [f]   
[a] frequencies of Cr(CO)3 vibrational stretching modes in methanol by FTIR; [b] LiBr, NaBr, KI; [c] measured for the empty crown 
without M+ present; [c] ± 0.21; [d] data determined from two unresolved vibrational modes; [f] ± 0.16. 
 
Band widths at half height of Q(CO) bands of [tricarbonyl(K6-1,2-dimethoxybenzene)chromium(0)]˹M+ 
(4˹M+) as a 2 mM solution in methanol, calculated by subtracting of complex 4 as a 2 mM solution in 
methanol, calculated by subtracting the peak position recorded with 200 mM salt present from that 
recorded in pure methanol 
M+ IR mode X–       /   band width at half height 
 AcO– Br–/ I–[a] SCN– C1O4– BPh4– 
 
 
(cm–1) (cm–1) (cm–1) (cm–1) (cm–1) 
Li+ Qsym[b]  10.7
 [c]  11.2 [c] 13.1 [c] 
Li+ Qasym[d]  24.2
 [e]  25.5 [e] 28.9 [e] 
Na+ Qsym[b] 11.1
 [c] 11.0 [c] 11.2 [c] 11.2 [c] 11.8 [c] 
Na+ Qasym[d] 28.3
 [e] 28.4 [e] 28.4 [e] 29.3 [e] 22.9 [e] 
K+ Qsym[b] 10.5
 [c] 10.5 [c] 10.6 [c]   
K+ Qasym[d] 31.8
 [e] 31.9 [e] 32.5 [e]   
[a] LiBr, NaBr, KI; [b] from the positions on either side of the band at the points where the absorbance was half that at the band maximum; 
[c] ± 0.21; [d] data determined from two unresolved vibrational modes; [d] ± 0.16. 
 
 
Table S3. Comparison of X-ray (M+ = Na+) and DFT (M+ = Li+, Na+ and K+) data for 
[tricarbonyl(K6-benzo-15-crown-5)chromium(0)]˹M+ [(1)˹M+] coordination complexes (DFT 
calculations were performed with perchlorate counterions for comparison with the coordination 
mode observed in the dimeric bridge related by a crystallographic centre in the X-ray structure of 
[(1)˹M+] C1O4–. 
Selected bond lengths, angles and means unit 
   
  
X-ray data[a] X-ray data DFT data DFT data DFT data 
 
 M+ Na+ Na+ Li+ Na+ K+  
 anion SCN– C1O4– C1O4– C1O4– C1O4–  
1 M+-O(4) 2.422 (6)[b] 2.509 (3)[b] 2.248 (5)[b],[c] 2.441 (2)[b],[c] 2.758 (5)[b],[c] Å 
2 M+-O(5) 2.397 (7) 2.469 (4) 2.478 (62) 2.503 (2) 2.779 (0) Å 
3 M+-O(6) 2.351 (7) 2.431 (4) 2.090 (0) 2.370 (1) 2.711 (2) Å 
4 M+-O(7) 2.414 (6) 2.414 (3) 2.273 (33) 2.503 (0) 2.821 (5) Å 
5 M+-O(8) 2.422 (6) 2.508 (4) 2.206 (18) 2.441 (2) 2.719 (2) Å 
6 mean M+-O 2.401 (14) 2.466 (19) 2.259 (74) 2.452 (25) 2.758 (21) Å 
        
7 C(4)-C(5) 1.399 (12) 1.388 (7) 1.412 (0) 1.414 (0) 1.417 (0) Å 
8 C(5)-C(6) 1.418 (13) 1.412 (7) 1.434 (1) 1.434 (0) 1.433 (0) Å 
9 C(6)-C(7) 1.391 (14) 1.376 (8) 1.411 (0) 1.411 (0) 1.411 (0) Å 
10 C(7)-C(8) 1.389 (14) 1.408 (8) 1.435 (0) 1.434 (0) 1.432 (0) Å 
11 C(8)-C(9) 1.395 (11) 1.399 (6) 1.412 (0) 1.414 (0) 1.417 (0) Å 
12 mean (short) 1.395 (3) 1.388 (7) 1.412 (0.3) 1.413 (1) 1.415 (2) Å 
13 mean (long) 1.404 (15) 1.401 (2) 1.435 (1) 1.434 (0) 1.433 (0.5) Å 
14 C(4)-C(9) 1.415 (11) 1.410 (6) 1.440 (0) 1.447 (0) 1.449 (0) Å 
        
15 C(4)-O(8) 1.386 (9) 1.369 (5) 1.377 (0) 1.380 (0) 1.379 (0) Å 
16 C(9)-O(4) 1.370 (10) 1.366 (5) 1.375 (0) 1.380 (1) 1.389 (0) Å 
17 mean C-O 1.378 (8) 1.368 (1) 1.376 (1) 1.380 (1) 1.384 (5) Å 
     
18 Cr-C(5) 2.424 (9) 2.214 (5) 2.339 (9) 2.326 (1) 2.329 (1) Å 
19 Cr-C(6) 2.214 (9) 2.213 (5) 2.308 (0) 2.305 (1) 2.307 (1) Å 
20 Cr-C(7) 2.196 (8) 2.208 (5) 2.306 (0) 2.305 (1) 2.307 (0) Å 
21 Cr-C(8) 2.235 (8) 2.227 (4) 2.338 (0) 2.326 (2) 2.315 (1) Å 
22 mean Cr-C (long) 2.330 (95) 2.221 (7) 3.339 (1) 2.326 (0.5) 2.322 (7) Å 
23 mean Cr-C (short) 2.205 (9) 2.211 (3) 2.307 (1) 2.305 (0.5) 2.307 (0.5) Å 
24 Cr-C(4) 2.250 (8) 2.240 (3) 2.372 (1) 2.368 (2) 2.373 (1) Å 
25 Cr-C(9) 2.263 (8) 2.248 (3) 2.382 (0) 2.368 (1) 2.353 (1) Å 
26 mean Cr-C 2.257 (6) 2.244 (4) 2.377 (5) 2.368 (0.5) 2.363 (10) Å 
        
27 Cr-C(1) 1.842 (9) 1.835 (5) 1.826 (0) 1.831 (0) 1.833 (0) Å 
28 Cr-C(2) 1.834 (10) 1.840 (5) 1.827 (0) 1.829 (0) 1.831 (0) Å 
29 Cr-C(3) 1.829 (10) 1.826 (5) 1.828 (0) 1.829 (0) 1.828 (0) Å 
     
30 C(1)-O(1) 1.146 (12) 1.148 (7) 1.190 (0) 1.189 (0) 1.188 (1) Å 
31 C(2)-O(2) 1.153 (12) 1.153 (6) 1.190 (0) 1.189 (0) 1.188 (0) Å 
32 C(3)-O(3) 1.160 (12) 1.160 (5) 1.189 (0) 1.189 (0) 1.189 (0) Å 
        
33 C(1)-Cr-C(2) 88.1 (4) 90.97 (20) 90.34 (1) 89.77 (0) 89.43 (2) ° 
34 C(1)-Cr-C(3) 90.5 (4) 88.51 (21) 90.26 (1) 89.75 (0) 89.48 (2) ° 
35 mean Cr-(C2,3) 89.30 (120) 89.74 (123) 90.30 (4) 89.76 (1) 89.46 (3) ° 
36 C(2)-Cr-C(3) 87.6 (4) 88.37 (17) 89.99 (3) 90.03 (2) 89.94 (2) ° 
     
37 C(4)-O(8)-C(17) 116.2 (6) 115.71 (31) 119.21 (2) 119.55 (0) 118.90 (3) ° 
38 C(9)-O(4)-C(10) 117.2 (6) 116.83 (31) 119.08 (17) 119.56 (7) 118.11 (4) ° 
39 mean C-O-C 116.70 (50) 116.27 (56) 119.15 (7) 119.59 (4) 118.51 (40) ° 
40 C(11)-O(5)-C(12) 115.0 (7) 114.54 (36) 114.91 (6) 115.52 (0) 117.07 (4) ° 
41 C(15)-O(7)-C(16) 115.0 (6) 115.40 (41) 114.23 (4) 115.52 (0) 115.89 (2) ° 
42 mean C-O-C 115.00 (5) 114.97 (43) 114.57 (34) 115.52 (0) 116.48 (60) ° 
43 C(13)-O(6)-C(14) 114.2 (7) 113.58 (37) 116.46 (11) 116.20 (1) 115.27 (6) ° 
44 C(4)-Cr-C(1) 89.7 (4) 88.85 (18) 90.76 (3) 91.56 (14) 92.04 (25) ° 
45 C(9)-Cr-C(1) 88.8 (4) 88.12 (18) 89.68 (3) 91.56 (21) 92.41 (20) ° 
46 mean C-Cr-C 89.25 (45) 88.49 (37) 90.22 (54) 91.56 (18) 92.23 (21) ° 
        
Selected non-bonding distances and angles between atoms  
47 O(4)…O(8)   2.562 (3) 2.634 (0) 2.713 (0) Å 
48 C(1)…C(2)   2.590 (1) 2.582 (0) 2.578 (1) Å 
49 C(1)…C(3)   2.590 (1) 2.582 (1) 2.577 (0) Å 
50 mean C…C   2.590 (1) 2.582 (1) 2.578 (1) Å 
51 C(2)…C(3)   2.584 (1) 2.587 (0) 2.586 (1) Å 
52 C(4)..C(1)..O(1)   126.34 (2) 128.51 (9) 129.65 (17) ° 
53 C(9)..C(1)..O(1)   125.48 (1) 128.52 (1) 129.97 (13) ° 
54 mean C..C..O   125.92 (44)  128.52 (3) 129.81 (16) ° 
55 O(8)..C(1)..O(1)   103.13 (3) 105.44 (16) 106.89 (28) ° 
56 O(4)..C(1)..O(1)   101.75 (2) 105.45 (25) 107.12 (26) ° 
57 mean O..C..O   102.44 (69) 105.45 (5) 107.01 (12) ° 
[a] Data taken from ref. 8. [b] the error in the last significant figure is indicated by the value given in parenthesis; [c] The error was 
estimated by comparing the values obtained using Gaussian03 and Gaussian09 for the same functional (b3ylp) and basis set (Lanl2DZ). 
 
 
DFT derived energies  (Gaussian 09): 
 
Complex 1˹Li+ ClO4–,  monocoordinate K1  (–1670.7009863 Ha) 
Complex 1˹Na+ ClO4–, chelating K2             (–1663.3756183 Ha) 
Complex 1˹Na+ ClO4–, monocoordinate K1  (–1663.3681640 Ha) 
Complex 1˹K+ ClO4–, chelating K2               (–1691.2942271 Ha) 
 
DFT derived atom coordinates  (Gaussian 09): 
 
Table S4. Complex 1˹Li+ ClO4–,  monocoordinate K1  (–1670.7009863 Ha). 
 
           x             y           z 
 C     2.176388     1.537051     1.283258 
 C     1.098020     0.914540     0.618069 
 C     1.096208     0.817500    -0.818787 
 C     2.180461     1.332703    -1.561795 
 C     3.264590     1.982725    -0.883098 
 C     3.260561     2.089909     0.523880 
Cr     3.120461    -0.149493    -0.016852 
 C     2.306263    -1.783240     0.037676 
 O     1.741679    -2.830710     0.069675 
 O    -0.023177     0.384118     1.215950 
 C    -0.093532     0.324589     2.682378 
 C    -1.489966    -0.168970     3.017965 
 O    -1.711723    -1.367019     2.212030 
 C    -3.029906    -1.970210     2.385381 
 C    -3.174703    -2.981161     1.259064 
 O    -2.975578    -2.225730     0.026908 
 C    -3.403450    -2.873031    -1.208950 
 C    -3.327063    -1.802498    -2.284655 
 O    -1.932798    -1.373336    -2.310543 
 C    -1.687163    -0.128190    -3.025749 
 C    -0.225988     0.213086    -2.795985 
 O    -0.019972     0.205220    -1.339291 
 C     4.331971    -0.784647    -1.229602 
 O     5.120068    -1.173806    -2.030652 
Li    -1.539677    -0.707379     0.043896 
 O    -3.041599     0.608503     0.027355 
Cl    -2.728523     2.369633     0.080753 
 O    -1.626878     2.778842    -1.211651 
 O    -2.027991     2.763099     1.630811 
 O    -4.252756     3.158484    -0.135551 
 C     4.228528    -0.644062     1.348797 
 O     4.946238    -0.941449     2.249841 
 H     2.199826     1.250696    -2.640293 
 H     4.092388     2.376289    -1.460204 
 H     4.082838     2.568744     1.041057 
 H     2.187787     1.615753     2.362103 
 H    -0.016645     1.214022    -3.191307 
 H     0.441711    -0.534113    -3.243286 
 H    -2.326433     0.669096    -2.627221 
 H    -1.868536    -0.251755    -4.105381 
 H    -3.972476    -0.954038    -2.016662 
 H    -3.625841    -2.211178    -3.262290 
 H    -4.435907    -3.240708    -1.107049 
 H    -2.732253    -3.712518    -1.442573 
 H    -4.179688    -3.429390     1.277908 
 H    -2.415533    -3.772943     1.336666 
 H    -3.804607    -1.195099     2.298041 
 H    -3.100729    -2.464335     3.366255 
 H    -1.546370    -0.405968     4.091634 
 H    -2.231663     0.596358     2.759915 
 H     0.683067    -0.366298     3.035105 
 H     0.050514     1.327310     3.101401

Table S5. Complex 1˹Na+ ClO4–, chelating K2  (–1663.3756183 Ha). 
 






















































Table S6. Complex 1˹Na+ ClO4–, monocoordinate K1  (–1663.3681640 Ha). 
 
           x             y           z 
 C     2.251253     1.516795     1.307990 
 C     1.173976     0.897071     0.639648 
 C     1.183210     0.799744    -0.804178 
 C     2.271963     1.317343    -1.537339 
 C     3.352692     1.965381    -0.851695 
 C     3.340971     2.068223     0.555469 
Cr     3.198153    -0.171275     0.008097 
 C     2.375034    -1.798332     0.071645 
 O     1.798967    -2.840330     0.109434 
 O     0.054384     0.367506     1.240065 
 C    -0.074837     0.300372     2.701511 
 C    -1.513912    -0.106160     3.003447 
 O    -1.791494    -1.361277     2.295731 
 C    -3.157739    -1.874399     2.444541 
 C    -3.371950    -2.927862     1.360135 
 O    -3.316471    -2.223885     0.081335 
 C    -3.418757    -3.012907    -1.143402 
 C    -3.222806    -2.038619    -2.302737 
 O    -1.843295    -1.544283    -2.228838 
 C    -1.560387    -0.343022    -3.021219 
 C    -0.100823     0.037510    -2.789854 
 O     0.074740     0.187497    -1.340605 
 C     4.402815    -0.816055    -1.206424 
 O     5.185600    -1.213238    -2.008830 
Na    -1.597665    -0.680766     0.005121 
 O    -3.224017     0.986538    -0.048239 
Cl    -2.617605     2.656023    -0.048995 
 O    -1.513590     2.813084    -1.398739 
 O    -1.773524     2.911632     1.463553 
 O    -3.958713     3.737572    -0.210279 
 C     4.308436    -0.666797     1.372270 
 O     5.027256    -0.965668     2.271660 
 H     2.294631     1.239231    -2.616422 
 H     4.183655     2.360190    -1.423343 
 H     4.161544     2.543916     1.078298 
 H     2.256480     1.591832     2.387489 
 H     0.101368     0.992163    -3.291051 
 H     0.584230    -0.743069    -3.144664 
 H    -2.215978     0.478332    -2.701396 
 H    -1.709743    -0.544154    -4.093226 
 H    -3.927538    -1.199800    -2.205843 
 H    -3.386638    -2.552437    -3.261638 
 H    -4.411117    -3.484034    -1.214756 
 H    -2.640749    -3.791653    -1.160780 
 H    -4.354800    -3.405585     1.493090 
 H    -2.582519    -3.693826     1.406771 
 H    -3.881238    -1.056181     2.315269 
 H    -3.282757    -2.325914     3.440043 
 H    -1.621022    -0.246185     4.090186 
 H    -2.200378     0.678514     2.658832 
 H     0.647233    -0.435291     3.078862 
 H     0.109707     1.289673     3.137716
 
Table S7. Complex 1˹K+ ClO4–, chelating K2   (–1691.2942271 Ha). 
 























































DFT derived orbital energies  (Gaussian03) 
 
Table S8. Complex 1˹Na+ ClO4–, chelating K2. 
 
Orbital 121: –0.129LUMO 
Orbital 120: –0.225HOMO 
Orbital 119: –0.227 
Orbital 118: –0.238 
Orbital 117: –0.272 
Orbital 116: –0.274 
Orbital 115: –0.278 
Orbital 114: –0.280 
Orbital 113: –0.282 
Orbital 112: –0.288 
Orbital 111: –0.291 
Orbital 110: –0.298 
Orbital 109: –0.299 
Orbital 108: –0.300 
Orbital 107: –0.302 
Orbital 106: –0.314 
Orbital 105: –0.324 
Orbital 104: –0.342 
Orbital 103: –0.343 
Orbital 102: –0.350 
Orbital 101: –0.373 
Orbital 100: –0.380 
Orbital  99: –0.382 
Orbital  98: –0.391 (illustrated) 
Orbital  97: –0.400 
Orbital  96: –0.402 
Orbital  95: –0.403 
Orbital  94: –0.408 
Orbital  93: –0.416 
Orbital  92: –0.419 
Orbital  91: –0.423 
Orbital  90: –0.425 
Orbital  89: –0.426(illustrated) 
 
 
 
 
 
 
